Effect of cortisol on melatonin production by the pineal organ of tilapia, Oreochromis mossambicus.
The aim of the present study was to examine the involvement of cortisol on melatonin synthesis in the pineal organ of the Mozambique tilapia, Oreochromis mossambicus. The circulating levels of melatonin in this species exhibited daily variations with a decrease during the photophase (0600, 1200, and 1800 h) and an increase during the scotophase (0000 h), while cortisol levels peaked during the early photophase (0600 h). The pineal organ was cultured in vitro in the dark in the presence of cortisol mimicking either stressed (100 ng/mL) or resting (10 ng/mL) concentration in tilapia. High cortisol concentration significantly reduced the levels of melatonin secreted into the medium. In the fish reared under stressful conditions, the nocturnal circulating levels of cortisol increased significantly, while melatonin did not change significantly. We detected glucocorticoid receptor (GR) transcripts in the pineal organ and a quantitative real-time PCR revealed that this receptor mRNA abundance fluctuated diurnally, increasing at 0600, 1800, and 0000 h and decreasing at 1200 h. The GR mRNA abundance in the pineal organ was not altered either in vitro when the organ was cultured in the presence of 100 ng/mL cortisol or in vivo when the fish were reared under stressful conditions. On the basis of these findings, it is proposed that cortisol lowers melatonin synthesis in the pineal organ, while the role of GR signaling in this process remains to be established.